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kteyneHO BJiHHHne HeMaTOA S. carpocapsae uiTaMM «agriotos» (Rhabditida: Steinernema- 
tidae) Ha HHCJieHHOCTb HjieHMCTOHornx rnioflOBoro ca^a, a Taioxe nojiyqeHbi aaHHbie 06 oco- 
GeHHOCTHX 3KOJIOrHH npHpOflHblX nOnyjlHUHH 3HTOMOnaTOreHHbIX HeMaTOfl B npMCyTCTBMM 
HOBoro ajih flaHHoro 6 noTona BH^a 3 thx napa3HTOB. Ilpn BHeceHMH HOBoro Bum HeMaTOfl 
B ,a 03 e 500 TbIC. HHBa3HOHHbIX JIHHHHOK Ha 1 M 2 nOBepXHOCTH nOHBbl HabiHOflaeTCH MaKCM- 
MajibHoe CHwxceHHe (jx o 50 %) obmen hhcjichhocth HaceKOMbix cJ)HTOcJ)aroB Ha o 6 pa 6 oTaH- 
hom ynacTKe, npn stom He ycTaHOBjieHO OTpHuaTejibHoro bo3,h,6hctbmh HeMaTOfl Ha no;ie3- 
Hbix HjieHHCTOHorHx. YBejiMneHMe h yMeHbiueHHe jx 03bi HeMaTOfl Be^eT k noBbmieHHio 
HHCJieHHOCTM (J)HTOC{)arOB. CHMXCeHHe 3(J)(J)eKTHBHOCTH B03,aeHCTBHH HeMaTOfl Ha MHCJieH- 
HOCTb Bpe^HblX HaceKOMbIX C yBeJIHHeHHeM JX 03bl BHeceHMH MHBa3MOHHbIX JIMHHHOK yxa- 
3biBaeT Ha cymecTBOBaHMe peryjiHTopHbix MexaHH3MOB, onpeaejiHiomHX onTMMajibHbie co- 
OTHOUieHMH HMCJieHHOCTM 3TMX napa3MTOB Ha MMKpO- H MaKpOnOnyjIHUHOHHbIX ypOBHHX. 
BHeceHMe HOBoro ju ih juaHHoro bnoTona BH,aa 3HTOMonaToreHHbix HeMaTOfl conpoBOxc- 
aaeTCH 3aMeTHOH aKTHBH3aiuieH npnpoflHbix nonyjiHUMH 3HTOMonaToreHHbix HeMaToa b no- 
BepXHOCTHOM CJIOe nOHBbl. 


BHeceHne b nonBy 3HanHTejibHbix KOjinnecTB 3HTOMonaToreHHbix HeMaTO# 
(3nH), HMeiomHX uihpokhh Kpyr HaceKOMbix-xo3neB (Gaugler, 1988), iiornne- 
ckm npe/uiojiaraeT B03MO>KHOCTb HeraTMBHoro B03,aeHCTBHH 3 thx napa3HTOB Ha 
noHBeHHyK) (J)ayHy HjieHHCTOHornx. B cbh3h c 3thm BbicKa3biBaiOTCfl onaceHHH o 
B03MOXHOM He6jiarOnpHHTHOM B03,aeHCTBHH HHTpO^yUHpOBaHHblX BH,aOB 311H 
Ha 3H^eMHHHbie bujxu 3thx rejibMHHTOB (Ehler, Hokkanen, 1996; Lenteren, 1997). 
CoBpeMeHHbin ypoBeHb npaKTHHecKoro Hcnojib30BaHHH 311H CBH^eTejibCTByeT 
06 aKTyaJIbHOCTH HCCJie,aOBaHHH no H3yHeHMK) B03MO)KHOrO B03^eHCTBHH Ha 
OKpyxaK)uxyK) cpe^y MaccoBoro HaBO^HeHHH oxaejibHbix 6noTonoB napa3HTaMH, 
naToreHHbiMH jxjih MHornx bh/iob HaceKOMbix. B ^aHHOH CTaTbe npMBe^eHbi pe- 
3yjibTaTbi HauiMX nccjie^OBaHHH no paccMaTpnBaeMon npo6;ieMe. 
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METOflbl MCCJIEflOBAHMM 


npH H3yHeHHM OCOOeHHOCTeH B3aHMOAeMCTBHH HOBOrO HJIH AaHHOrO 6hoto- 
na BH^a HeMarau c (J>ayHOH HjieHHCTOHornx h npnpouHbiMH nonyimunaMH 3I1H 
b KanecTBe MoaejibHon ncnojib30BaHa KyjibTypa HeMaTOH Steinemema carpocap¬ 
sae uiTaMM «agriotos», BbmejieHHan h3 jihhhhok xcyKOB mejiKyHOB b JleHHHrpau- 
ckoh o6ji. (noidHap, BepeMnyK, 1970). 3tot bh jx HeMama He oOHapyxcHBaeTcn 
cpeun npnpouHbix nonyjiHUHH 311 H b Poctobckoh o6ji., rue npoBOHHJincb no- 
jieBbie HCCJie^OBaHHH. Hapa6oTKa o6pa3uoB h onbiTHbix napTHH KyjibTyp HeMa- 
to jx ocymecTBJi5uiacb c Hcnojib30BaHHeM HaceKOMbix — ryceHHu CTapuiHx B03pa- 
ctob 6ojibLUOH boihhhhoh mojih (Dutky et al., 1964; /I,aHHJiOB, KapnoBa, 1992), 

B npouecce H3yneHHH bjihhhhh HOBoro BHna 3HH Ha HHCJieHHOCTb pa3Jinn- 
Hbix bhhob HJieHHCTOHorax njionoBoro cana b npHcyTCTBHH npnponHbix nonyjm- 
Hhh 3thx napa3HTOB BOHHyio cycneH3HK) HHBa3HOHHbix jihhhhok S. carpocapsae 
bhochjih BecHOH Ha noBepxHOCTb noHBbi npHCTBOJibHbix KpyroB ^epeBbeB h6jio- 
hh nyTeM onpbiCKHBaHHH H3 pacneTa 250 ™c., 500 Tbic. h 1 mjih HHBa3HOHHbix 
jihhhhok Ha 1 m (onbiT Nq 1). Yne™ HJieHHCTOHorHx b onbiTax ocymecTBjmjiH 
npn noMOiuH cj)OT03KJieKTopoB, ycTaHaBJiHBaeMbix no OHHOMy no jx KaxcnbiM yne- 
thhm nepeBOM cpa3y nocjie BHeceHHH HeMaTon (CycnnKO, MaxoTKHH, 1985). 
JIhctoboh ona jx h npyrne pacTHTejibHbie ocTaTKH npn stom ociaBJinjin HeTpo- 
HyTbiMH. Bbi6opKy yjioBOB H3 (J)OT03KJieKTopoB npoBOjinjiH exceHejiejibHO Ha 
npoTHxeHHH Bcero BereTaunoHHoro nepnona. OjmoBpeMeHHO 3aMeHHJin (J)hk- 
cnpyiomyio XHHKocTb (4%-hmh (|)opMajiHH) b npneMHbix KaMepax (})0T03KJieK- 
TOpOB. 

PiccjiejiOBaHHH npoBoanjiH b mionoBbix canax xo3HHCTBa «BHHorpauapb» (Po- 
CTOBCKan o6ji.) b TeneHne 3 jieT (1992—1994 rr.) c noBTopeHneM jx 03 BHeceHHH 
HeMaraji h co CMeHOH yneTHbix nepeBbeB. YHHTbiBajiH Bcex nonaBUinx b (})oto- 
3KJieKTOpbI 6eCn03B0H0HHbIX. 

Ilpn H3yneHHH ocoOeHHOCTen B3aHMoneHCTBHH HOBoro BHua 3I1H c npn- 
pojiHbiMH nonyjiHUHHMH 3thx napa3HTOB HHBa3HOHHbie jihhhhkh S. carpocapsae 
H3 pacneTa 1 mjih oco6ch/m 2 6buin BHeceHbi oceHbio 1992 r. (ceHTflOpb) b BHue 
hx bohhoh cycneH3HH nyTeM onpbiCKHBaHHH noBepxHOCTH noHBbi npncTBOJib- 
Hbix KpyroB nOjiOHeBoro cana (onbiT Nq 2). XapaKTep pacnpeuejieHHH HHBa3HOH- 
Hbix jihhhhok 3I1H b noHBe oueHHBajin b 1993 r. (Man). Ilpn 3tom yHHTbiBajin 
HHCJieHHOCTb HeMaTOji Ha 3 ypoBHHx no rjiyOnHe naxoTHoro ropH30HTa (5, 10 h 
15 cm) c noMombio <OKHBbix JiOBymeK» (Bedding, Akhurst, 1975), b KanecTBe ko- 
Topbix Hcnojib30BajiH ryceHHu Sojibinon boihhhhoh mojih, noMemeHHbix b nex- 
jibi H3 jiaTyHHOH ceTKH (flaHHJiOB, KapnoBa, 1990). 

B onbiTax 1 h 2 3a noBTOpHOCTb npHHHMajin noBepxHOCTb noHBbi (4 m 2 ) 
npncTBOJibHoro Kpyra ojxhoyo nepeBa. HoBTopHOCTb b onbiTax 4-KpaTHan. B koht- 
pojie noBepxHOCTb noHBbi onpbiCKHBajin bohoh 6e3 HeMaTon. 

BbijxejieHHbie H3 noHBbi Ha 6hotcct H30JiHTbi 311H HjieHTH(J)HUHpOBaHbi Ha 
BHHOByio npHHajiJiexcHOCTb no MOp(j)OMeTpHHecKHM noKa3aTejiHM. JXj m othx ue- 
Jien pa3JIHHHbie (J)a3bl pa3BHTH5I HeMaTOH (|)HKCHpOBaJIH 5%-HbIM tophhhm 4)op- 
MajiHHOM c npoBOHKOH b rjiHuepHH no Merany IX- CaHHxopcra (Seinhorst, 1959). 
IlocTOHHHbie npenapaTbi H3roTaBJiHBajin b rjinuepnHe c ncnojib30BaHneM napa- 
(|)HHOBbIX KOJieU. 

B npouecce HaSjnoueHHH 3a HHHaMHKOH hhcjichhocth 311H b noHBe koht- 
pojinpoBajincb cjieuyiomHe napaMeTpbi: Mecra 3Kcno3Hnnn (HaceKOMbie b ceT- 
naTOM KOHTeiiHepe noMemajincb npHMO b noHBy); ran noHBbi no MexaHnnecKo- 
My cocTaBy; KOJinnecTBO npnMaHOHHbix HaceKOMbix, b KOTopbix noucnnTbiBa- 
Jiocb o6mee hhcjio npoHHKinnx H3 noHBbi HeMarau; TeMnepaTypa n BJiaxcHOCTb 
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nOHBbi; ZlJIHTeJIbHOCTb 3KCn03HUHH (B CyTKax). Ha OCHOBaHHH 3THX ZiaHHbIX 
C HCnOJIb30BaHHeM OpHTHHaJlbHOM MeTOZIHKH, pa3pa60TaHH0H BH3P (flaHHJIOB 
h jx p. 1997; CepreeB, flaHHjioB, 2002), cyzwjiH o £HHaMHKe hhcjichhocth 3I1H 
b noHBe. 

SKcnepHMeHTa^bHbie xtaHHbie, nojiynaeivibie b npouecce nccjieztOBaHHM, no jx- 
Beprajin CTaTHCTHMecKOH o6pa6oTKe. 


PE3YJlbTATbI H OBCy^KAEHHE 

06o6meHHbie pe3yjibTaTbi TpexjieTHnx Ha6;nozieHHH 3a AHHaMHKOH hhcjich- 
hocth HJieHMCTOHornx b onbue No 1 noKa3biBaiOT, mto HHTpoztyKUHM b noHBy 
njioztOBoro ca,aa S. carpocapsae nuaMM «agriotos» BjiMMjia Ha ypoBHH mhcjich- 
hocth HJieHHCTOHorHX, pa3ZtejieHHbix HaMH Ha 4 rpynnbi b cootbctctemm c hx 
pojibio b 6H0ueH03e njro^OBoro cazia: c£>nToci)arH, xhiuhmkh, napa3HTbi n nponne 
HjieHHCTOHorHe (npeHMymecTBeHHO canpoc^arn) (ia6ji. 1). 

B 3aBHCHMOCTH OT npHMeHfleMbIX HOpM BHeceHHH HeMaTO# OTMeneHO ZIOCTO- 
BepHoe noBbiineHHe o6mero ypoBHH hhcjichhocth MjieHHCTOHornx. Hpex^e Bce- 
ro o6pamaeT Ha ce6n BHHMaHHe noBbiineHHe ypoBHH hhcjichhocth napa3HTOB h 
napa3HTonziOB no cpaBHeHnio c npeztCTaBHTejiMMH zxpyrnx OKOJiornHecKnx rpynn. 

HncjieHHOCTb (j3HTO(J)aroB no BceM BapHamaM onbua 6buia cymecTBeHHO Hnxce, 
hqm b KOHTpojre. MaKCHMajibHoe CHHxceHne o6men hhcjichhocth 4)HTO(J)aroB 
(flo 50 %) Ha6jnozianocb npn jx 03e 500 Tbic. HHBa3HOHHbix jihhhhok, a yBejin- 
neHne n yMeHbmeHne £03bi HeMama conpoBOxcuajiacb CHJOKeHneM o^^ckthb- 
HOCTH B03ZieMCTBHH HCMaTO JX Ha £HHaMHKy MHCJieHHOCTH (^HTOC^arOB. 

MncjieHHOCTb napa3HTHHecKnx MjieHHCTOHornx npn yBejiHHeHHH hopm BHe- 
ceHHH HeMaTozi noc;ie£OBaTe;ibHO Hapacrajia. 

B OTHomeHHH xhiuhhkob h npoHHx HJieHHCTOHomx npn JX03Q HeMaTOZl 
500 Tbic. oco6eH/M 2 OTMenajiocb yBejiHHeHne nx hhcjichhocth no cpaBHeHHio c 
KOHTpojieM, Toraa KaK npn jx Byx zipyrax £03ax HHCJieHHOCTb npeztCTaBHTejieii 
3thx rpynn HecmubKo CHnxca^acb (pnc. 1). 

HecoMHeHHbin nmepec npeztCTaBjiHeT aHa;iH3 cooTHomeHnn hhcjichhocth 
ueyKjxy pa3JiHHHbiMH rpynnaMH MjieHHCTOHornx nojx B03ziencTBHeM HOBoro Bnzia 
HeMaTOfl. Ha OCHOBaHHH zwcnepcnoHHoro aHajiH3a 3KcnepnMeHTa;ibHbix ztaHHbix 
ycTaHOBjieHo ^ocTOBepHoe BjiHMHne xtonojiHMTejibHoro BHeceHHM b noHBy hobo- 
ro BHzia 3nH Ha OTHomeHne xninHHKH/4)HTO(J)arH n npHMan 3aBHCHMOCTb oto- 
ro noKa3aTejiH ot HopMbi BHeceHHM HeMaiozi (pnc. 2). ycTaHOBJieHO, mto coot- 

TaS^Hua 1 

BjinaHne pa3JiH4Hbix HopM BHeceHnn Steinernema carpocapsae uiTaMM «agriotos» 

Ha ypoBHH 4HCJ1CHHOCTH HJieHHCTOHOrHX 

Table 1. Effect of various application rates of Steinernema carpocapsae strain «agriotos» 
on the density level of arthropods 


Tpynnbi MJieHHCTOHornx 

OTHOCHTeJlbHafl HHCJieHHOCTb MJieHHCTOHOrHX 
npn pa3Hbix HopMax BHeceHHH HeMaToa (% k kohtpojho) 

0.25 mjih. HeMaToa 

Ha l m 2 

0.5 mjih. HeMaToa 

Ha l m 2 

1.0 MJIH. HeMaTOJI 

Ha 1 m 2 

0HTO(harn 

78 ± 11 

49 ± 12 

82 ± 14 

ITapa3HTbi n napa3HTOHiibi 

92 ± 11 

111 ±23 

158 ± 39 

Xhluhhkh 

70 ± 14 

82 ± 13 

72 ± 13 

ITponne njieiuicTOHorne 

75 ± 7 

90 ± 10 

93 ± 24 
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PHC. 1. M3MeHeHHe ypOBHfl HHCJieHHOCTH rpynn HJieHHCTOHOrHX (% K KOHTpOJIK)) B 3aBHCHMOCTH OT 
A03bi BHeceHHB HeMaToa b noHBy npucTBOJibHbix KpyroB a6jiOHeBoro caaa. 

1 — xhiuhhkh; 2 — cf)HTo<l)arH; 3 — napa3HTbi; 4 — npoHHe MJieHHCTOHorHe; 5 — KOHTpojib. 

Fig. 1. Density level of arthropod groups (% to control) according to the application rate of nematodes 

introduced into soil around apple trunks. 


HOiueHHfl XMmHMKM/c()MTO(j)arM He pa3JiMHajiMCb npw zt03ax HeMaTOA 250 Tbic. h 
1 mjih/m 2 , a cymecTBeHHbie pa3JiH4H*i HaOjiio/taioTCfl mnbKo npw jx o3e 500 Tbic. 
HeMara/t. 

npw jx o3e 250 Tbic. HeMaTcxa/M 2 cooTHomeHHe napa3HTbi n napa3HTon,abi/(j)H- 
TO(J)arH 6buio Ha ypoBHe KOHTpojibHbix BapwaHTOB, cymecTBeHHO pa3JiHHajiHCb 
3 th cooTHomeHHe npw jxByx /tpyrwx HopMax BHeceHHH HeMaTOfl, npeBbiuian b 
1.5—2 pa3a aHajiornHHbie noKa3aTejiH b KOHTpojibHOM BapwaHTe. CooTHomeHHe 
noKa3aTejiew rpynnbi jx pyrwx HjieHHCTOHomx h xmiiihmkob He npeTepne.no 3Ha- 
HMTejIbHblX M3MeHeHHH npH 3 £03ax HeMaTOA. 

Pe3y^bTaTbi TpexjieTHnx nccjie/toBaHHH no3BOJiflK)T cztejiaTb 3aKJiiOHeHMe, hto 
jxnn 6opb6bi c BpeztHbiMM HaceKOMbiMH b ujiojxobom cajxy b KanecTBe onTHMajib- 
hoh MoxceT 6biTb peKOMeHAOBaHa HopMa BHeceHHH 500 Tbic. HeMaTOzt Ha 1 m 2 no- 
BepxHOCTH noHBbi h, HTO He MeHee BaxcHO, npH 3 tom He HaOjnoztaeTcn oTpnua- 
TejibHoro B03ZteiiCTBH5i HeMaToa Ha rpynnbi nojie3Hbix HJieHHCTOHorwx. Flo Been 
BHJ3.HMOCTH, pa3JIHHMfl B peaKUHH pa3HbIX rpynn HJieHHCTOHOrHX Ha HHTpOflyK- 
unio b noHBeHHbiii 6noueH03 HOBoro snjxa HeMaTOZt o6ycjiOBJieHbi cjioxcHbiMH 
B3anMOOTHOineHM5iMM b npnpoziHbix ycjiOBHHX Mexczty 3FIH n HJieHMCTOHornMM. 

C Ztpyron CTOpOHbl, CHMXCeHHe 3C[)Ct)eKTHBHOCTH B03ZieMCTBHH HeMaTOZt Ha HMC- 
jieHHOCTb BpeztHbix HaceKOMbix c yBejinneHneM zi03bi HeMaTOzt jxo 1 mjih/m 2 , yica- 
3biBaeT Ha cymecTBOBaHne MexaHM3MOB, onpeztejiniomnx xwHaMMKy hmcjichhoc- 
TM 3TMX napa3MTOB Ha MMKpO- H MaKpOnOnyjIflLfHOHHblX ypOBH5IX. 

He Kacaacb Bcero KOMnjieicca 3KOJionmecKnx <J)aKTopoB, BjiH5nomnx Ha xcn3- 
HeZte^ITe^bHOCTb MHBa3HOHHbIX JIMHMHOK HeMaTOJt B nOHBe, oOpaTMM oco6oe BHM- 
MaHne Ha noBezteHne 3 tom CTa jxvm pa3BHTHH HeMaTozt b cjiynae 3HaHHTe;ibHoro 
M3MeHeHM5I B CTOpOHy yBeJIMHeHHH MX HMCJieHHOCTH B nOHBe. 

Jim i 3HZtonapa3MTOB, KaKOBbiMn hbjihiotch uiTenHepHeMaTMZtbi n reTepopaO- 
flHTHflbl, OpraHM3M X03HHHa CJiy)KMT Cpe^OH HX o6HTaHM5I. B3aMMOZteMCTBMH 
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,11,03a BHeceHHH HeMaTO^, mjih/m 2 noBepxHocTM noHBbi 


Phc. 2. M3MeHeHHe Harpy3KH XMiiiHbix m napa3HTHuecKHx rpynn HJieHMCTOHorux (% k kohtpojiio) Ha 
HaceKOMbix cJ)HTO(J)aroB h nMiixeBbie pe3epBbi (npouHe qjieHHCTOHorne) ju m xmluhhkob b 3aBMCMMOC- 
th ot A03bi BHeceHHH Steinernema carpocapsae b noHBy npHCTBOJibHbix KpyroB njio/toBbix AepeBbeB. 

1 — oTHomeHHe xHmHHK/4)MTo4)arM; 2 — napa3HTbi h napa3HTOH^bi/4)HTOcl)arH; 3 — oTHouieHHe xHiuHHKH/apyrHe 

MjieHHCTOHorHe; 4 — KompojibHbiH BapnaHT. 

Fig. 2. Load of predatory and parasitic groups of arthropod (% to control) on phytophagous insects 
and food reserves (other arthropod) according to the application rate of Steinernema carpocapsae intro¬ 
duced into soil around fruit-tree trunks. 


Mex^y napa3HT0M h cpe/xoM ero o6HTaHMfl — xo3ahhom npMoSpeiaiOT mhom xa- 
paKTep, hqm y o6bi4Hbix CBo6o£HoxcMBymMx opraHM3MOB (florejib, 1962), TaK 
KaK cpejxa o6MTaHMfl napa3HTa no£pa3£ejiaeTCfl Ha cpe^y I nopn^Ka, t. e. xo3hm- 
Ha, m cpe^y II nopn^Ka, t. e. cpe^y, oicpyxcaiomyio xo3HMHa. flpn M3yqeHMM na- 
pa3MTapHbIX OTHOIlieHHH npHXO^HTCH MMeTb ^eJIO C £ByXCTOpOHHHM BJIHHHHeM 
opraHM3Ma Ha cpe/iy o6nTaHHH h cpe^bi Ha opraHM3M b hoctohhhom B3aMM0- 
jxei iCTBHH. MeTO^bi M3yqeHMH 3 tmx B3aMM0^eiiCTBHH oTjinqaiOTCfl ot o6bi4Hbix 
3K0JI0rM4eCKHX MCCJie/fOBaHMM M MMeiOT CBOK) CneUH(J)HKy. 

>KM3HeHHbIH UHKJ1 napa3HTa H ero B3aMM00TH0LLieHMfl C X03AMH0M Moihkob- 
ckmm (1946) pa36nBaeT Ha 4 3Tana: 1) BHe^peHne napa3HTa b opraHM3M xo3HMHa, 
2) pa3BMTMe b opraHH3Me xo35MHa, 3) Bbixoa, napa3MTa (b BM#e nponoraTMBHOM 
CTa^MH) M3 xo3HMHa, 4) nepMO# npe6biBaHMH mjim pa3BMTM*i napa3HTa bo BHeiu- 
Hew cpe^e. 

>KM3HeHHbIM UMKJI 3I1H H OTHOLLieHMfl MX C HaCeK0MbIMM-X03fleBaMM MbI 
paccMaTpMBaeM b cootbctctbmm co cxcmom MouiKOBCKoro, o^HaKO jxo 3Tana 
BHe^peHMH B X03HMHa £OJDKHa np0M30MTM BCTpeHa napa3MTa M X03HMHa BO BHeill- 
Heii cpe^e, t. e. b cpe^e o6MTaHMH HaceKOMoro-xo3HMHa. Ycnex BCTpeqM onpe- 
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uejineTCH aSnoTHHecKHMH m 6hothhcckhmh 4)aKTopaMH, noHCKOBbiMH cnoco6- 

HOCTHMH OTfleJlbHblX BHUOB HeMaTOU H 0 C 06 eHH 0 CTHMH nOBeueHHH X03HHHa. 

FIo-BHflHMOMy, onpeuejiHioiuan pojib b noBeueHHH HeMaTou b noHBe b npn- 
cyTCTBHH HaceKOMoro-xo3MHHa npHHazuiexHT KOMnneKcy c{)aKTopoB, h b nepByio 
onepeub SnojiorHHecKHM ocoSchhocthm KOHKpeTHoro BHua HeMaTOU, noBeueHne 
KOTOporO, B TOM HHCJie npOHBJieHHe HHBa3HOHHOH H MHTpaUHOHHOH aKTHBHOC- 
th, 3aBHCHT, HanpHMep, ot onTMMajibHbix TeMnepaTypHbix ycjiOBHH ujih xcH3He- 
uenTejibHOCTH aaHHoro BHua (flaHHJiOB h up., 1997; TypnuHH, flaHHJiOB 2002). 

Ha ocHOBaHHH HauiHX MHoroHHCJieHHbix 3KcnepHMeHTajibHbix aaHHbix ycTa- 
HOBJieHO, HTO npn BHeceHHH B nOHBy npOH3BOJIbHO B3HTOTO KOJIHHeCTBa HHBa- 
3HOHHbix jihhhhok, TOJibKo onpeuejieHHan nacTb HeMaTOA cnocoSHa k Heno- 
cpeacTBeHHOMy aKTHBHOMy noHCKy h 3apaxeHHio xo3HHHa. He3aBHCHMO ot hhc- 
jieHHOCTH HaceKOMbix-xo35ieB b noHBe, b nocjie^Hnx npoHHKaeT He 6ojiee 40 % 
HHBa3HOHHbIX JIHHHHOK HCMBTOa, HaXOJUHIIHXCfl B 30He oSHTaHHH HaceKOMbIX. 
OcTaJlbHbie HeMaTOAbI, BepOHTHO, HHaKTHBHpyiOTCH H He HHBa3HpyiOT HaceKO- 
Moro-xo3HHHa. OeraBiiiaHCH nacTb HeMaTOA (ee moxho paccMaTpHBaTb KaK «CTpa- 
xoboh 3anac» nonyjiHUHH) He ynacTByeT b npouecce HHBa3HpoBaHHH xo35ieB 
(flaHHJioB, 2001). 

npH BbICOKOH HHCJieHHOCTH HQUaTOJX B 30He 06 HTaHHH HaCeKOMOTO HaSjHO- 
uaeTcn h 6ojiee HHTeHCHBHoe hx npoHHKHOBeHne b Tejio xo3HHHa. B pe3yjibTaTe 
pe3KOTO B03paCTaHH5I HHCJieHHOCTH MHKponOnyjlMUHH HeMaTOZl BHyTpH TeJia xo- 
3HHHa OTMenaeTCH cymecTBeHHoe chh^chhh hx njiouoBHTOCTH b nepBOM no- 
KOJieHHH (noKOJieHHH rnraHTCKHx (J)opM), hto conpoBOxuaeTCH 3HaHHTejibHbiM 
yMeHbmeHHeM KOJiHHecTBa HHBa3HOHHbix jihhhhok HeMaTou, MnrpnpyioiuHx H3 
3apaxeHHoro Tpyna b oKpyxaiomyio cpeuy (flaHHJioB, 1980). TaKHM o6pa30M, 
yxe Ha MHKpononyjiHUHOHHOM ypoBHe HannHaioT BKJHonaTbCH MexaHH3Mbi pe- 
ryji^uHH HHCJieHHOcTH HeMama h nozmepxaHHH ee Ha onTHMajibHOM ypoBHe 
b onpeziejieHHOM o6T>eMe noHBbi. 

B cpeue oOHTaHHH II nopnuKa, t. e. BHe TeJia HaceKOMoro-xo3HHHa b noHBe, 
C B03paCTaHHeM nJlOTHOCTH nOnyjI5IUHH HHBa3HOHHbIX JIHHHHOK Bbime OnTH- 
MajibHOH HanHHaioT ziencTBOBaTb (J>aKTopbi, peryjinpyioiHHe noBeueHHe h HHBa- 
3HOHHyK) aKTHBHOCTb HeMaTOU Ha MaKpOnonyjIHUHOHHOM ypoBHe, npHBOflfllJUHe 
K TOMy, HTO SOJIblliaH HaCTb HHBa3HOHHbIX JIHHHHOK Bna^aeT B HHaKTHBHpOBaH- 
Hoe cocTOHHne. Ha cymecTBOBaHHH Taran 3aK0H0MepH0CTH yKa3biBaiOT TaKxce h 
OKcnepHMeHTajibHbie uaHHbie, Korua npn ojiHHaKOBOH hhcjichhocth HHBa3HOH- 
Hbix jihhhhok b noHBeHHbix o6pa3uax HaOjuouaeTCH cymecTBeHHoe CHHxceHHe 
HHTeHCHBHocTH HHBa3Hp0BaHHH hmh xo3HHHa c yMeHbmeHHeM o6i>eMa noHBeH- 
Hbix o6pa3UOB (flaHHJiOB h up., 1997). Moxcho npejmojioxcHTb, hto b MajiOM 
o6i»eMe noHBbi c yBejinneHneM hhcjichhocth HHBa3HOHHbix jihhhhok Ha euHHH- 
uy oS^eMa noHBbi HannHaiOT uencTBOBaTb c^aKTopbi, onpeuejunoiUHe noBeueHHe 
HHBa3HOHHbIX JIHHHHOK HeMaTOU B Cpeue II nopHUKa Ha MaKpOnOnyJIHUHOHHOM 
ypoBHe. 

nojxTBepxcjieHHeM BbicKa3aHHOH h3mh rnnoTe3bi cjiyxcaT h pe3yjibTa™, no- 
jiyneHHbie h b apyrnx nojieBbix onbiTax b npouecce ncnbiTaHHH HeMarau npoTHB 
KanycTHbix Myx Ha KanycTe h rpnOHbix KOMapHKOB Ha maMnHHbOHax. C yBejin- 
HeHHeM HHCJieHHOCTH HHBa3HOHHbIX JIHHHHOK Ha eUHHHUy nOBepXHOCTH nOHBbl 
bo Bcex cjiynanx Mbi He oTMenajin noBbimeHHH 3(J)(J)eKTH bhocth uchctbhh HeMa- 
tou Ha uejieBOH oS^eKT (flaHHJioB, 2001). 

nojioxcHTejibHoe bjihhhhc uonojiHHTejibHoro BHeceHHH hoboto BHua HeMa- 
to jx b npnpouHbie nonyjinuHH 3 thx napa3HTOB Ha yBejinneHne hhcjichhocth na- 
pa3HTOB H napa3HTOHUOB Mbi paCCMaTpHBaeM B CBH3H C OCOSeHHOCTHMH 6 hojio- 
thh 3I1H; noBeueHneM HaceKOMbix-xo3neB nocjie 3apaxeHHH hx HeMaTouaMH 
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h GHOJiorneH pa3BHTHH HeMama b Tejie HaceKOMoro-xo3HHHa; noBe^eHHeM ot- 
^ejibHbix bh£ob 3HT0M0(J)ar0B. HaceKOMoe, 3apaxeHHoe HeMamaaMH, b 3aBHCH- 
MOCTH OT HHCJieHHOCTH HHBa3HOHHbIX JIHHHHOK, npOHHKIIIHX B erO TeJIO, H TeM- 
nepaTypbi oKpyxaiomen cpe^bi, cnoco6Ho BbixHBaTb ot HecKOJibKHx nacoB no 
HecKOJibKHx £Hen (ot 2 £0 7). ripn 3tom noBe,aeHHe TaKoro HaceKOMoro cymecT- 
BeHHO OTJiHMaeTCH ot noBe^eHHH 3^opoBoro HaceKOMoro. Ilo HauiHM HaGjiKme- 
hhhm (Heony6jiHKOBaHHbie MHHbie), HanpHMep, 3apaxeHHbie HeMamaaMH jihhhh- 
kh mejiKyHOB — npoBOJiOHHHKH Bbinoji3aiOT Ha noBepxHOCTb nonBbi, t. e. CTaHO- 
bhtch 6ojiee .aocTynHbiMH k nopaxeHHio hx 3HT0M0(J)araMH. C ^pyron CTopoHbi, 
3HT0M0(f)arH, OTJioxcHBiiiHe HHua b TaKHx HaceKOMbix, He MoryT 6biTb nopaxeHbi 
HeMaTO^aMH BHyTpn Tejia HaceKOMoro b TeneHHe nocjie/iyiomHX 10—15^Hen, 
nocKOJibKy b TeneHHe ototo nepHO^a BpeMeHH BHyTpn Tejia HaceKOMoro nponc- 
xo^ht pa3BHTne HeMama, h hx 3apaxaiomHe (HHBa3HOHHbie) CTa^HH OTcyTCT- 
ByiOT. 3to moxct no3BOJiHTb 3HT0M0$ary ycneiiiHO 3aBepuiHTb uhkji CBoero 
pa3BHTHH b Tejie HaceKOMoro. 

BecHOH 1993 r. OTMeneHa cymecTBeHHan aKTHBH3auH*i npnpozfHbix nonyjin- 
Uhh rejibMHHTOB b noBepxHOCTHOM cjioe noHBbi (onbiT No 2), me 6buia npoBe- 
^eHa ^onojiHHTejibHaH K0ji0HH3auHH hoboto BH,aa HeMaTO/i oceHbio 1992 r. no 
cpaBHeHHio c ynacTKaMH, me npnpo^Hbie nonyjmuHH HeMama ocTaBajincb b 
CBO eM eCTeCTBeHHOM COCTOHHHH. 

Pe3yjibTaTbi H,aeHTH(J)HKauHH 3F1H, OTJiOBJieHHbix Ha TecT-HaceKOMbix, no- 
Ka3ajiH OTcyTCTBne b npo6ax HeMama S. carpocapsae uiTaMM «agriotos». B to xe 
BpeMH b npo6ax oGHapyxHBaiOTcn BH^bi H3 npnpo,aHbix nonyjiHHHH 3FIH, otho- 
cnmHecH k ceMencTBaM Steinernematidae h Heterorhabditidae (TaGji. 2, 3). Ot- 
cyTCTBne xe HOBoro BH^a b npo6ax Ha Ghotcct CBH^eTejibCTByeT, Beponrao, o 
Gojibinen npncnocoGjieHHOCTH npnpoztHbix nonyjmuHH HeMaTO# k KOHKpeTHbiM 
3K0J10rHMeCKHM yCJIOBHHM ^HHOrO GHOTOna. HeJTb3H He OTMeTHTb H BJIHHHHe 
HOBoro bh m Ha xapaKTep pacnpe^ejieHHH no noHBeHHOMy npocj)Hjno npnpo#- 
Hbix nonyjiHUHH HeMama, othochluhxch k pa3JiHHHbiM ceMencTBaM. TeTepopaG- 
Zinmabi, KaK cjie^yeT H3 TaGji. 3, npeoGjiaxiaiOT b noBepxHOCTHOM cjioe noHBbi 
h OTcyTCTByiOT Ha rjiyGnHe noMBeHHoro npocjDHjin Hnxe 10 cm. IIlTeHHepHe- 
Mara/ibi xe OTJiaBJiHBaiOTCH no BceMy noHBeHHOMy npo^njiio c hbhmm npeoG- 
jia^aHneM Ha rjiyGnHe HHxe 10 cm. FlpeoGjia/iaHHe reTepopaGan™^ b noBepx- 
HOCTHOM Cjioe nOMBbl, B03M0XH0, oG'bflCHfleTCfl GoJiee BbICOKHM TeMnepaTypHbIM 
noporoM npoHBJieHHH XH3He^eHTe;ibHOCTH y hhx no cpaBHeHHio co uiTenHepHe- 
MaTH/iaMH. 


Ta6jiMua 2 

K0JIM4eCTB0 HHBa3MOHHbIX JIM4MH0K 3HTOMOnaTOreHHbIX HeMBTOH, 

OTJiOBJieHHbix b no4Be Ha 6noTecT ( Galleria mellonella) nocjie BHeceHHH bojihoh cycneH3HH 
HeMaTOA S. carpocapsae uiTaMM «agriotos» , Ha noBepxHOCTb no4Bbi 
npHCTBOjibHbix KpyroB n6jiOHeBbix jiepeBbeB 

Table 2. Amount of invasive nematode larvae indicated by biotest method ( Galleria mellolella) 
after the application of aqua suspension with nematode Steinernema carpocapsae strain «agriotos» 

on soil surface around apple trunks 


BapuaHTbi 

fjiy6HHa naxoTHoro ropu30HTa, cm 

5 

10 

15 

KoHTpojib — npnpojiHbie nonyjiHHHH HeMaTojt 

97.3 ± 10.7 

40.0 ± 5.3 

180.0 ±27.8 

RpnpojtHbie nonyjiHHHH HeMaTojt + HOBbin BHjt He- 
MaTOjt (5 1 . carpocapsae) 

283.3 + 31.4 

146.6 ± 10.3 

66.6 ± 15.1 
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Ta6 ji h ua 3 

PacnpeiiejieHHe (%) MHBa3M0HHbix jihhhhok 3HTOMonaioreHHbix HeMaTOii pa3JiHHHbix ceMeMCTB 

b noHBe H6jioHeBoro ca;xa 

Table 3. Distribution (%) of entomopathogenic invasive nematode larvae from different families 

in the apple orchard soil 


fjiybHHa noMBeHHoro ropn30HTa, cm 


BapnaHTbi 

5 



10 


15 


l x 

2 X 

1 

2 

1 

2 

npHpoitHbie nonyjiRUMM HeMaToa 

68.5 ±4.6 

31.5 ± 5.3 

0 

100 

0 

100 

npnpoiXHbie nonyjiRUMM HeMaToa + HOBbin 
BHa (.S’, carpocapsae) 

52 ± 10.4 

48.0 ± 9.5 

9.6 

90.4 ± 8.3 

0 

100 


flpHMeMaHHe. l x — bh/u>i HeMaToa ceM. Heterorhabditidae; 2 X — BHabi HeMaToa ceM. Steinernematidae. 


AHaJlOrMHHbie 3aKOHOMepHOCTH B03aeMCTBHH HOBOR) BHaa 3HTOMOnaTOreH- 
Hbix HeMaToa Ha aKTHBH3auHio npnpoaHbix nonyaaunH 3thx napa3HTOB, OTMe- 
4aeTCH h apyrHMH HccaeaoBaTeaaMH (CaHaHep h ap., 1988; Millar, Barbarchek, 
2001). OTcyTCTBHe b npo6ax Ha Omotcct («pacTBopeHne») HHTpoayuwpoBaHHoro 
BHaa HeKOTOpbie aBTOpbl o6l>HCHHK)T H OoablUHMH B03M0XCH0CTHMH rM6pnaH3a- 
uhh Mexcay pa3an4HbiMH uiTaMMaMH 3HTOMonaToreHHbix HeMaToa c o6pa30Ba- 
HneM (J)eHOTHnHMecKoro MHoroo6pa3na oaHoro Bnaa b ecTecTBeHHbix ycaoBnax 
(Gaugler et al., 1989). OaHaKO, no HauieMy mhchhio, HaOaioaaeMoe «pacTBope- 
Hne» HOBoro Bnaa caeayeT paccMaTpnBaTb npexcae Bcero b cbh3m c ocoOchhoc- 
thmh noBeaeHHH oTaeabHbix BnaoB HeMaToa, npncyTCTByiomHx b oaHOM 6hoto- 
ne, H HX pa3aHMMH no HHBa3HOHHOM aKTHBHOCTH B OTHOUieHMH BHaOB TeCT-Ha- 
ceKOMbix, ncnoab3yeMbix b KanecTBe xchboh npnMaHKH npn OTaoBe HeMaToa H3 
noMBbi (TypnuHH, flaHnaoB, 2001). 

HeCOMHeHHbIM HayHHblH H npaKTHMeCKHH HHTepeC B CBH3H C paCCMaTpHBae- 
moh npoOaeMon npeacTaBaaiOT Taioice n CBeaeHna o bo3moxchoh MncaeHHocTH 
npnpoaHbix nonyaauHH 3I1H b noHBe OTaeabHbix OnoTonoB. 

B pe3yabTaTe oOcaeaoBaHna aOaoHeBbix n aabiMOBbix caaoB coBxo3a «BnHor- 
paaapb» HaMH (flaHnaoB, 2005) 6bian noayMeHbi aaHHbie, cTaTHCTnnecKaa o6pa- 
6oTKa KOTopbix c Hcnoab30BaHneM MeToaa, pa3pa6oTaHHoro BH3P (CepreeB, 
flaHHaoB, 2002), no3Boanaa ycTaHOBMTb, mto HncaeHHocTb HeMaToa b noHBe 
aOaoHeBbix caaoB 6— 8-aeTHen nocaaKH cocTaBaaeT ot 0.11 ao 0.4 3K3. Ha 1 cm 3 
nonBbi. B caaax c B03pacTOM aepeBbeB ao 14aeT 4McaeHHocTb HeMaToa b noHBe 
npncTBoabHbix KpyroB B03pacTaeT ao 0.9—1.9 3K3. Ha 1 cm 3 noMBbi, 4to b nepe- 
cneTe Ha 1 m 2 noBepxHOCTH noMBbi npn raySnHe naxoTHoro ropn30HTa 30 cm co- 
CTaBaaeT ot 270—500 Tbic. HHBa3MOHHbix annnHOK. 

ConocTaBaaa aaHHbie o HHcaeHHOCTM ecTecTBeHHbix nonyaaunn HeMaToa c 
B03MOXCHOH HX HMCaeHHOCTbK) B MCKyCCTBCHHOM 04are, C03aaHHOM 3a CMeT BHe- 
ceHna H3BecTHoro KoaMnecTBa HeMaToa b no4By, moxcho caeaaTb BbiBoa o ao- 
craTOHHO bwcokom MncaeHHocTH HeMaToa b npnpoaHbix nonyaHunax. ripn 06- 
caeaoBaHHM naxoTHbix no4B Ha noaax, 3aHHTbix noa caxapHOM CBemiOH, 03hmoh 
niueHHuen h ^ihmqhqm b ycaoBnax HHTeHCHBHoro npnMeHeHna necTnunaoB w 
yaoOpeHHH, no onpeaeaeHMio UJTypxaHa (Sturhan, 1996), HncaeHHocTb 3I1H 
aocTnraaa 130 Tbic. HHBa3MOHHbix aM4MH0K Ha 1 m 2 rioayneHHbie HaMH aaHHbie 
o BbicoKon HHcaeHHOCTH 3I1H b no4Bax oOcaeayeMbix caaoB cayxcaT xoponiHM 
MH(J)opMauHOHHbiM jxouojihqhhqm k yxce M3BecTHbiM aaHHbiM no paccMaTpMBae- 
MOMy Bonpocy. 
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BblBO/lbl 


1. OpM OnTMMaJIbHOH HOpMe BHeCeHMB B nOHBy MHBa3MOHHbIX JIH4HH0K 3FIH 
(500 ™c./m 2 ) HaOjito^aeTCH cymecTBeHHoe CHMjxeHMe (ao 50 %) oOmew hmcjich- 
HOCTH HaceKOMbIX-(|)MTO(|)arOB. 

2. MHCJieHHOCTb XMmHbix 4JieHMCTOHornx npn Bcex HopMax BHeceHMB HeMa¬ 
Toa CHM>KaeTCH He 6ojiee, 4eM Ha 20 %—30 % no cpaBHeHMio c KOHTpojieM. 

3. HncjieHHOCTb napa3HTOB h napa3MTOMaoB npw yBejiH4eHMH HopM BHece- 
hhh HeMaTOA nociie^OBaTejibHO HapacTaeT. 

4. CHHXCeHHe 3(J)4)eKTHBHOCTM B03ACHCTBM4 HeMaTOa Ha 4HCJieHH0CTb XMLl*- 
Hbix HaceKOMbix c yBejiM4eHneM HopMbi BHecHHB HeMaTOA yKa3bmaeT Ha cy- 
mecTBOBaHHe peryjiHTopHbix MexaHH3MOB, onpeaeJHnomnx onTHMaabHbie coot- 
HonieHMH 4MCJieHH0CTH 3THX bh^ob Ha MHKpo- m MaKpononyjiauMOHHbix ypoB- 
HHX. 

5. BHeceHne HOBoro jxjih aa HHoro OnoTona BH.ua 3I1H conpoBOxcaaeTca no- 
BblllieHHeM HHBa3MOHHOH aKTHBHOCTH nOnyjIBUHH npnpOAHblX BHAOB 3THX na- 
pa3HTOB B OTHOineHMM HaceKOMbIX X034eB. 

6. B no4Be npMCTBOJibHbix KpyroB naoaoBbix aepeBbeB npncyTCTByiOT npw- 
po^Hbie nonyjiHUHM pa3JiM4Hbix bhaob 3H1H npn 4MCJieHHOCTH, KOTopaa MO>xeT 
3Ha4HTejibHO npeBbimaTb 4MCJieHH0CTb bhochmhx b no4By HeMaraaHbix npena- 
paTOB b HopMax pacxoaa, pexoMeHayeMbix k npnMeHeHMio. 
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INTERACTION BETWEEN STEINERNEMA CARPOCAPSAE WITH 
THE ARTHROPODE FAUNA AND NATURAL POPULATIONS 
OF ENTOMOPATHOGENIC NEMATODES IN ORCHARD BIOTOPE 

L. G. Danilov, A. G. Makhotkin, S. V. Vasiliev, V. S. Turitsyn 

Key words: entomopathogenis nematodes, Steinernematidae, arthropods, native popula¬ 
tions. 


SUMMARY 

The introduction of a novel entomopathogenis nematode Steinernema carpocapsae 
strain «agriotos» (Rhabditida: Steinernematidae) into the soil of an orchard resulted in 
the reduction (up to 50 %) of total amount of phytophagous insects. No negative effect on 
the groups of beneficial arthropods, caused by the nematode, has been found. Recommen¬ 
ded optimal application rate is 500 thousand invasive nematode larvae per 1 m 2 of the soil. 
Increase or decrease of the application rate resulted in the rise of the abundance of phyto¬ 
phagous insects. This fact proved the existence of regulating factors determining optimal 
ratios of the amounts of parasites at micro- and macro-levels. Activation of native popu¬ 
lations of entomopathogenic nematodes in soil surface layer has been observed after the 
introduction of the novel parasite species. 
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